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recently, Vogel1 and Tanimoto' have demonstrated that 1,3_butadienyl- 

reacted with various arynes to condense a new benzene moiety on the 

an one-step manner. Now, we describe a facile preparation of 

aromatic carboxylic acid esters from 

analog (A) with acetylene carboxylic 

the cycloaddition ofA and the alkoxy 
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The substituted 1,3-butadienes such as N,N-diethyl-1,3_butadienylamine 

(21, 4-(1,3-butadienyl)morpholine (l&j and 1,3-butadienyl ethyl ether 2 

0 d? CH2 
or 

X -al 0 

reacted readily with acetylene carboxylic acid esters (3) to afford aromatic 
- 

carboxylic acid esters (4& in a fairly good yield (Table). In all cases the 

initial cycloadduct intermediate was not detected, because the following 

deamination or dealcoholation occurred readily. The resulting diethylamine or 
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suggests that the cycloaddition exclusively proceeds in such direction that two 

components with a partial charge-polarization attract each other. 

Furthermore, we could obtain phenol derivatives by the reaction with 

ketene as the other reactive dienophile. For example, la was allowed to react 
rV 

with an excess amount of ketene in ether at O'C to afford phenylacetate in 4% 

yield. 
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Scheme 

la + _ CH2=C=0 -> [ o. or 0' 

-HNEt2 +CH2=C=0 

We are presently investigating a general synthetic application by use of 

substituted 1,3-butadienes in addition to the one-step preparation of aromatic 

carboxylic acid esters and phenol derivatives. 
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3) This substance was prepared according to the similar procedure to la using 
N 

3-methylcrotonaldehyde 

6 6.00 (lH, d, 14 Hz), 

1.70 (3H, s) and 1.05 

as a starting material: bp 63-65"/8.5 mmHg; NMR(CDC13) 

4.92 (lH, d, 14 Hz), 4.40 (2H, m), 3.02 (4H, q, 7 Hz), 

(6~, t, 7 Hz). 


